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X represents fluorine or -O'M'^ (wherein M'*^ represents a counter ion). 




(6b) 



(7b) 



(57) Abstract: Processes for producing 
a useful, fluorinated, unsaturated, 
cyclic ether and a useful fluorinated, 
saturated, cyclic ether from inexpensive 
materials; an effeaive use of the 
fluorinated, unsaturated, cyclic ether 
and the fluorinated, saturated, cyclic 
ether, and a novel compound which 
is useful as an intermediate for these 
ethers. A compound (5) shown below 
Is thermally decomposed to obtain at 
least one fluorinated, unsaturated, cyclic 
ether selected between the compound 
(6a) and compound .(6b) shown below. 
Reducing the fluorinated, unsaturated, 
cyclic ether gives at least one fluorinated, 
saturated, cyclic ether selected between 
the compound (7a) and compound (7b) 
shown below. In the formula (5), A*" 
represents perfluorotetrahydrofuranyl and 
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A'CHgOH (1) 
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5.^ (3) Xm^tl?>ih^mi>K ^ (4) r^^M^t^m(D:^P.y^jl^^^^ 
^MRm^^tzRlt^^^m^^^^ (5) T'^^M'fti'g-i^^TS: (2 a) T'lfe^ 
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CF3CF2COF, 

CFsCF^CFjOCF (CF,) COF. 
CF3CF2CF2OCF (CF3) CFjOCF (CF3) COF. 
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^{ff^ns^s, ^m-^w^-km (4) . -fb^ti (5) %f^m^^m (2 a) 
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^ tv 5 0-3 5 0 "C^iW^ 50~3OO'C;6S 
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nom't\z\t. mRmz\mm^-^^-^^x%^^-^^f3.<x%i^<. mm^^ 
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«^ft©M:o^sNaF;5t#{c$?*bK immmmmim^xh. m\ 



wo 02/066452 



PCT/JP02/01564 



17 

:^::^T^^^;^MRJ=i:^<DRf=i:^^j^m^iat. it^m (5) tthi^it^i^ (2a) 
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it^i^ (2a) fi-fk-^ti (5) f)^^^mLx. momm^m^^^:itt^'(^^^o 

*fc^ -fb-a-i^ (2 a) {b-^ife (1) a;::i^;^xyHt:^fS^^S'fb^tJ (2) 

(3) t^^nm^(D:lfmiz^iO'(t^m (.5) ;as05t-Ct§o fci;tf^. 'fti'^i^ 
(2a) mt^^ (2) {c*5tt^R''/iSR"-e.fe'9. X;dS:7 y^J^.^^-efeS-fb-^ 

mx^h^o ^(Oit-^m (2 a) ^-fb-a-ti (2) t\^xmm-t^::.tk^x,^. it 

(5) ^S^iiT'^Sc 

2 5 0~4 0 0"C36S$f*L<. 2 8 0~3 5 Ot:;6Sj;i9i{{f^bV^ "Sfc, Xd^- 

o-M* -r'fcs^-^(c:{t. u^m^mRJt^i^i^n ^KJt^&^n. 1 5 o~3 0 ot: 

;6S$f^L<, 2 0 0~2 8 0°C:6Sj; t9^^bV\ ^^If^r^-^SiStC^oftSHJ^i^^a 

it^^ (5) (^i*i5^^SfSTii. iJicOFXSfS:;^^^;: yy>m^{^~m. 

'^^mM\.. it^m (6 a) ^fcftib-^i^ (6 b) A^±mi-^o ^b^c-i^e> 

(6b) it-^m (6b) ^^^It'fb'^i^ (6 a) :d5>i^b5^„ fztX.\-t. 

2m^-coFi)m^ir^\\:>'^m (5) oift5>^^i^?^-*5^^T{i. -fb-^^^ (6 
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^\^^m (5) t^hmY^^m (6b) %K X;6S-o-Na-T'||$tL^jt:^^ 

(5) ii-^m\ykm (6 a) m%mz.m.'f!^'^w^:t>. 

(6 a) hWL-^m (6 b) (owi-^xh^m^(o. mL\-im\z.m.%^f\.fSi\\ 
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^Ufc^^idfi, (6 a) tit^l^ (6 b) i:^^g|iftMLfc^M©^(^ 

^^{c:^mLTt>j:VA;dS. >fb^i^ (6 a) tit^^ (6 b) i fm^;5i^i£ < ; ^ 

^t>W||PJ{c*5^^Tf4. >ft:^t, (6. a) ^^mt^^ (6 b) 
iaiit±©lk^i^{c:®5nS^S^fT5C:<k(Cj:oT. (6 a) ^myx^^titc 

TiB<b^% (7a) . $S^X^^f^m (6 b) ;asjt7C$tl/t-fb-^# (7b) iO^^ii 





MTcRmvit. (6 a) ^^t:^i^ (6 b) (om-mM-^m^-'m^ 
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^CHaOH + FCOCF(CF3)OCF2CF2CF3 



a. 



^CH20COCF(CF3)OCF2CF2CF3 
(3b-l) 

2-x h^fc Kn:7/v:7y/i.T/V=r-yi, (2 0g) th]}:^^;VT^> (2 1 
8g) Sr77^ = {^AtL, ^^TM^^LfCo FCOCF (CP,) OCF^CFj 
CF, (7 1. 5g) Srf^i&^l 0TOT{^'{¥:*,;&;dSf,l^p«g;5.(tTMTLfCo 

mrmr'^. m^-v2mmmwu 7j<; (somD ^«i 5rOTi?;!?nx.fco 

nbtifcmm^'^mL. TS^7X (5 0mL) T'2|IIgfe^L. r> 

3g) *8 8~8 9'C/'2. 7kPa (i^^JE) omtLxmtc. GCmmt 
9 8%T'feofCo NMR^^ff{c:J;'9^b-^% (3b-l) (D4^:|raii:bfCo 

'H-NMR (3 0 0. 4MH2, CDCI3, TMS) 5 (ppm) : 1. 6 
0-1. 7 3 (m. IH) , 1. 86-2. 10 (m. 3 H) , 3. 76-3. 
9 1 (m. 2H) , 4. 14-4. 2 2 (m, 1 H) , 4. 2 8-4. 4 7 (m. 
2H) 0 

'^F-NMR (2 8 2. 7MHz, CDCI3, CFCI3) 5 (ppm) :- 
79. 9 (IF) , -81. 3 (3F) , -82. 1 (3F) , -86. 4 (1 
F) . -129. 5 (2F) , -131. 5 (IF) „ 

CM2] yrymitxmicx^^t-^m (4b-i) (Dmmm 




(3b-l) 

F— 
F^ 

(4b-l) 



rf\ CF20COCF(CF3)OCF2CF2CF3 
^ F 
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5 0 OmL(D=-y'^Jl'M:i--'h^ l^—-:fKs R-113 (3i3g) ^j!]P;tT 

(5. oig) ^R-113 {1 0 0 \zmm\^fd^w.^ A. . r^r^wtxa 

/mLOR- 1 1 3^1^ (9mL) ^ 2 ZX^t^b A OX.K-k'Q^m.\.fi:ii^h^X 

0'Clc:'(i&-^j^^;6Sp,^ ±130^ i^-^^-^^ (6mL) tri^AU hiJ^i^ 
-^o-<>-fe':xaAR^Ki?). $f5{c;<^-^:J^^-:^offlp/</^7'<^^^^>. mts 

t^O. 2 OMP a \Z.fj:^f:Lt^h'Q^—V^ \^-:f(Dy yMlS :^X'0 P/VV7'^ 
^1i6T, 0. 4B#PBm#^5^ttfCo $e>(c:. iH^O^f^^^ 3 UK 9 iSLfCo 
if^^O^AJ^sifiO. 3 3g. R- 1 1 3(DaA^»Ji3 3mLT'feofc„^e) 

(4b-l) -^TtDlUl^fte 4%TfcorCe . 

■'F-NMR (3 7 6. OMHz. CDCI3S CFCI3) 6 (ppm) :- 

80. 3 (IF) , -81. 9 (3F) . -82. 1 (3F) , -83. 5 

84. 8 (2F) , -8 5. 5 8 8. 0 (3 F) , -126. 5 (IF) , 

-127. 4 (IF), -128. 1 (IF). -130. 2 (2F), -13 
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0. 4 (IF), -132. 2 (IF), -135. 8 (lF)o 

msi ^^x/v:9-«fxa(ci^fts^t) (5a-i) (Dmmm 



(4b-i) — ^ "^h{r" — -p' 



F F 




COOK 



(5a-l) 



mzvmcih^m i4h-l) (2. lg)^NaF^*(0. 0 2g) 

m^f-'^yjl^ (2. Og) ^MLfdo IIIlUlL^c«f-y7'/V^. -fb^i^ (4b 
5::<!:lz:J;oTib^i^ (5a-l) ^n±o 
m4l it^m (6 b) (7)^3tf!| 

f!l 3 Tif fc^b^i^ (5 a-1) ^« (Zh. Org. Kh im. . 1 9 7 7, 
1 3 (1 2). 2 5 7 3) tmm(D:^mX'K,CO,tfhiC2 2 5X:\Zl3m\.fz 
<b^5. -fk^tl (6 b) ^^±^^tLXmCo it-^m (6 b) (Di|5i^«, 7 1. 
2%-efeofCo -fb^i^ (6 a) (D^^hm^^itlfc. 



im 5 ] iilTcXglC i ^^t^l^ (7b) 

^!ll~4 0^i^;;^^(9 3l1-C:i|Cj;oT#fc:}Xfc^h;'a-'^ (6 b) ^^V^T. S 
^KC^-r^ilK (lOOmL) l^=i^/]^6 0 OU(DRJt^ iWMl/2-(>. 




F, 



F 



(5a-l) 



(6b) 
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b) ^0. 2mo l/hOafDjiT'^At, l^^i^TK^^l. 0 m o 1 / h O^iftji 







\t^m (6 b) 




1 


P d 


1 0 0% 


9 5% 


2 


P d-P t (10:1) 


1 0 0% 


9 6% 


3 


P d-Au (10 : 1) 


1 0 0 % 


9 8% 



[^J6] :^y^y'M\:,XUKi^^it^^ (3a-l) (DU^m 




CH2OH + FCOCF(CF3)OCF2CF2CF3 



CH20COCF(CF3)OCF2CF2CF3 
(3a-l) . 

'^J2{c4ott'5 2-x h^t Kn7/V7y;u-T/V='— /i^ (2 0g) ^2-7/^7 
yyUTyu^i-yv (2ig) \zM^^^t^^\t.m\tmm^=^:^7-M\:>'XM^n 
vMb^i^ ( 3 a - 1) . O^fifetr^i^ LfCo 

•'F-NMR (2 8 2. 7MHz, CDCI3, CFCI3) 5 (ppm) :- 
79. 9. (IF) , -81. 3 (3F), -82. 1 (3F), -86. 4 (1 
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F) , -12 9. 5 (2F) , -13 1. 5 (l F) „ 

imv] :7ym<hxmi^x^it^ii!i (4b-i) ommm 

F F 

(3a D- ^ ^~7\n^^\"^P20COCF(CF 3)OCF2CF2CF3 

^ P 
(4b-l) 

M2{Ci3{t^>ffc^i^ (3b-l) ^meX^nttit^!^ (3a-l) 5. 5 g 

Rlt>myymim^''F~-NMRX^A\.tzt:i^. it-^m (4b-l) (D 
±l^-h^^m ^fl. ^ (D^m-t 6 4 % t? & o fco 

^'F-NMR (3 7 6. OMHz. CDCl,, CFCl,) 6 (ppm) :- 

80. 3 (IF) . -81. 9 (3F) , -82. 1 (3F) . -83, 5 

84. 8 (2F) . -8 5. 5 8 8. 0 (3F) , -126. 5 (IF) , 

-127. 4 (IF) . -128. 1 (IF) , -130. 2 (2F) . -13 
0. 4 (IF) , -13 2. 2 (IF) . -13 5. 8 (l F) „ 

ims] =^:^y'jv^^iLm^i:^it^m (5 a -2) (owkm 



(4b-l) 




COONa 



(5a-2) 



mmc5.}t^^n\r^'{\:^i^ (5 a -2) 

[#ii9] it^m (6 a) (om^m 



wo 02/066452 



PCT/JP02/01564 



27 




(6a) 



m4\Z^i-f^it^m (5a-l) S:. M 8 •vmtz.it'^m (5 a -2) \zm^. 
K2 C O3 a 2 C O3 \Z^X^Z. tim-\tm 4 t IWiatCjRj^^ff Vi^fiK^ t bT 
<b^tl (6a) >#fc„ -ffc-a-J^ (6 a) ©JR^tt. 6 1. 0%^$)-:)^^. ^fc. 

^figti't'tcmb^ti (6 b) (o§tm-hm^ibnr^. 
mi 01 m.7tiM\z^^^\:^m (? a) cDSit^si 

M6~9®^/Sc^^03l-r^:i:fcJ;ot#fefh:^i^ (6 a) \t^m (6 
it-^m (7 a) ^#fc:o Si&^©mP:^fX^GCT^^lTUfc^^t:T^2{C^-ro 





(^;nt) 


{t^m (6 a) © 


\t%m (7 a) 0 


1 


Pd 


10 0% 


9 4% 


2 


Pd-Pt (10:1) 


10 0% 


9 5% 


3 


Pd-Au (10:1) 


10 0% 


9 8% 



(^J 1 1 - 1) TO¥«M:/7X'7X:y^>^^«cf tc. ^{bvU 3>m$r« 
SlcMLfclt^l 5 Omin(D~>Uii>'^XA-^iiy hb> ^F^SrX^ldtfc 
^^J4 0D^fiK»e.^gbT#fc^k'&t) (6b) ^-^^Mt-^^X. 5 0ml/ 
^ (^X^m2 0V) {CT^Abfc. J^Pi<DBtl^3 9. 9Pa (^^JE) tC^ 
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(Ml 1-2) ib^ti (6 a) ^^3j9T#fc^b^tl (6 a) \zmWT^Zt&. 

mi 1-3) iti^m 

<t^m (6 a) ^^t^^yjirtui^^aoi^yiz^^'r^nt&si^lt. mi 

mi 21 7i(.mr)^mmMtLx<Dwmm 

Xy^>UXpf^yz^=L (5 cmx 5 cm) •D€\Z^\zmm 

hfcho^^m^m^athrco mi ois^mhrzit'^m (7 a) ^^t-ki^ (7b 
) ^^ts^^mv^Tco mih-^^ (7b) izji^y-jv^^mMvxji^y-jpmm 
^5Mm%\zmmvrcm^mn^mmvrc, 
•o^iz. ^mwm^soxzom^mmizmmv. m'^^^mi^^xi^mjKWK) 
^^f-Dfco :kizit^m (7 a) (Dmmv'-yx3 omMmmm^^n-:>rzo 

(Dmmiz^±-r^7i^(D^m^mmu -D^oA-^Dxm^vrcmm. ats^^ 

^rcmmizm±r^7i<^<D^m^. 'o€<DA--Dxm^vrcm^. Axh-otco 
'?«e)j;<t5fei^L/fc:^x>i/;^p^^y>':2. (scmxscm) tc, mm im^a^ 



020664S2A1 I > 
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: ^7-* h A s - 4 0 Ho tB^ieM^tM) ^r^^bTs 1 0 0 t:T 1 mmiB 
mi5fc»^'i'v Hx;=!3> (6o*c) izsom^mm^^v. -Aizmio-^mrz 

(7 a) -^it^m (7 b) <&^t?**ffiVifco (7 a) ^ffiViT 

3 o-cTs o#FBmmu>;^bT. mmz.\t^m (7 a) ©iimy->T3o# 

0. ia*%£;^±0. 5a*%*^. C;0. 5 m»%I^A± 2a*%*#l. D; 
<g||±(D^iJffl"siSg14> 
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1. (5) vm^^ti^^t^m^mt^MLxr^ (6 a) vm^ti^it-^m^ 

A' cox (5) 



2, ^ (5) T'*$tL5fk^W, (5 a) T'^^ttS-fb^tlTfe^ft^]® 

1 (-l5^<DM5t;^&. 



3. ^ (5) T*$tL5^b'a'WC:fo}t5X;6S7iy^i^TF-efe5T^ (5 f) -^^ 
^ti^^t^m-^K (1) T'*$ix5{b^tii:T^ (2) vm^ti^it-tmt: 
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EJt^^'txT^ (3) rm-^iri^it^mtu (3) -vm^fi^it^m^y 

^ymti^rr^ (4) vm^ti^^h^mtx^. (4) x^m^ti^it^m(D:r. 

^i^m^^^-r. AitT^ (1 a) . (1 b) . (i c) . *5iU5T^ 

(Id) i!)^iomi^M^vm^Mm< •kitnmiitM^^(D^mm'^<Dim 
ACH2.0H (1) 

R"=COX* (2) 
ACH20C0R*= (3) 

A^CFgOCOR" (4) 
A'^COF (5f) 

Q- Q 

(la) (lb) (Ic) . (Id) 

4. ^ (1) xm^Mit^mt^T^ (1) x^^ifi^it^mxh'o s ^ (3) 
x^^ti^it^mi^r^ (3) x^^n^it^mxh^. ^ (4) xm^ti^it 

^m\^isn^A^i)^2—<J]yyj\-:tn7'hy\^Vtiyy=.jvmh^. ^ (5 f) 
Xm^iil^it^m^r^ (5 a) T**$tL5^l:-^«^T'fe5f»^^3(ClBm<^M5t 

fcfcL. R'^ttBuEtlH:S9fe?Sr^i-o aM*T* (la-1) . (Ib- 
1) . m (lc-1) . *3j:TJ«T^ (id-l) 



wo 02/066452 



PCT/JP02/01564 



32 

A'CHjOH (1) 
A^CHjOCOR'^ (3) 




(la-1) (lb-1) (lc-1) (ld-1) 




5. ^ (3) ^ (4) X^^:^Mit^m(D:^:^T/l'm^^ 

^MRjt^^'^fcRjt>±mm7b^<b^ (5) x-m^ti^it^mtT^ (2 a) xm^ 
^?iit^m^nx. (2a) xm^ti^it^m^^ (d xm^ti^it-^n^ 

R"COF (2a) 

7. (5) xm^ti^it-^m^m^Mi^xT^ (6a) -e^^n-s-fb-a-te 

j:r>*T^ (6 b) -e^^ix^'fb-^^^i^biifitL'S iTO±t^-fk;'^i^^#T. of 
t-^im±©^b^tl©3t7cSJ^:%=fToT. ^ (6 a) ■C«$H6'ffc:'g'#);dS3i% 
^titzT^ (7 a) T'^^tLS^k-^^I^Jit;?^ (6 b) T'^^tlS-fb-^^iiiS^TG 



V/0 02/066452 
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A^COX (5) 




8. ^ (5) x'm-^n^it^mi)^T^ (sa) T-m.-^n^it'^mx'h^mim? 




9. T^xm-^n^^^tnf)-^(Dit'^i 





"O'" ""CH20C0r'^* "^CH20C0R^' ^ p/ ""CFzOCOR^^^ 

(3a-2) (3b-2) (4b-2) 
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1 O.T^ (6 a) T^$n^'ffc^i^:feJ;Z^T^ (6 b) X-m^tl^it-^m^B 




1 i.T^ (7 a) -rg^n^^b^tj^^o^tgm. 
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